PETITION 

To the Commissioner of Patents and Trademarks 
Washington, D.C. 20231 

Your Petitioners, DAVID S. VANDER KOOI, a citizen of the United States and a 
resident of the State of Iowa, whose post office address is 740 1st Avenue S.E., Sioux 
Center, Iowa 51250, and CRAIG A. JUNGJOHAN, a citizen of the United States and a 
resident of the State of Iowa, whose post office address is 702 Iowa Avenue S.W., 
Orange City, Iowa 51250, pray that Letters Patent may be granted to them for the 
improvement in 

AN AXLE SUSPENSION SYSTEM 
as set forth in the following specification. 
BACKGROUND OF THE INVENTION 

1 . FIELD OF THE INVENTION 

This invention relates to an axle suspension system and more particularly to a 
drive axle suspension system utilizing a parallelogram-type suspension system. More 
particularly, the axle suspension system of this invention combines the functions of 
upper control arms and a stabilizer bar. 

2. DESCRIPTION OF THE RELATED ART 

In many conventional rear drive axle suspension systems for trucks, the opposite 
ends of the rear drive axle are secured to the frame members of the truck by leaf spring 
suspension systems. Although the leaf spring suspension systems have functioned well 
for many years, it is sometimes desirable to replace the leaf springs with air spring to 
enhance the load carrying characteristics of the suspension system. 
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One prior art axle suspension system is known as a parallelogram-type axle 
suspension system wherein a pair of upper and lower control , arms are provided 
beneath each of the frame members of the truck with the forward ends of the control 
arms being pivotally secured to mounting brackets and with the rearward ends of the 
control arms being secured to axle supports. Although the parallelogram-type axle 
suspension systems have met with considerable success, a separate sway bar or 
stabilizer bar is sometimes required to control roll or sway movements. The need for a 
separate stabilizer bar involves additional mounting problems and expense. 
SUMMARY OF THE INVENTION 

In the instant invention, a conventional leaf spring suspension system is replaced 
with an air spring suspension system. First, the leaf springs are removed from the first 
and second frame members of the truck and are removed from the axle. First and 
second mounting brackets are secured to the first and second frame members and 
extend downwardly therefrom. First and second lower control arms are pivotally 
secured at their forward ends to the first and second mounting brackets, respectively, 
and extend rearwardly therefrom. The first and second lower control arms are pivotally 
secured at their rearward ends to first and second axle supports, respectively. The first 
and second axle supports support the axle and wheel assembly thereon in a 
conventional manner. A stabilizer bar assembly is provided including an elongated, 
generally transversely extending base portion having first and second generally 
forwardly extending end portions at the opposite ends thereof. The base portion of the 
stabilizer bar assembly is pivotally secured to each of the first and second axle 
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supports. The forward ends of the first and second generally forwardly extending end 
portions of the stabilizer bar assembly are pivotally secured to the first and second 
mounting brackets above the lower control arms. The stabilizer bar assembly combines 
the functions of upper control arms and a stabilizer or sway bar. It should be noted that 
the stabilizer bar assembly could combine the functions of the lower control arms with 
independent upper control arms. 

It is therefore a principal object of the invention to provide an improved axle 
suspension system. 

Still another object of the invention is to provide an axle suspension system of 
the parallelogram-type wherein the functions of either the upper or lower control arms 
and a stabilizer bar are combined into one. 

These and other objects will be apparent to those skilled in the art. 
BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a partial front perspective view of the axle suspension system of this 
invention mounted on the frame members of a truck with portions thereof removed to 
more fully illustrate the invention; 

Figure 2 is a front perspective view of the axle suspension system of this 
invention; 

Figure 3 is a top view of the axle suspension system of this invention mounted on 
a truck frame; 

Figure 4 is a front view illustrating the axle suspension system of this invention 
mounted on a truck; 
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Figure 5 is a partial front perspective view illustrating the axle suspension system 
of this invention; 

Figure 6 is a partial side view of the invention; and 

Figure 7 is a partial rear view of the invention. 
DESCRIPTION OF THE PREFERRED EMBODIMENT 

The axle suspension system of this invention is referred to generally by the 
reference numeral 10 and is ideally suited for use on a truck having longitudinally 
extending frame members 12 and 14. Suspension system 10 includes mounting 
bracket assemblies 16 and 18 which are secured to the frame members 12 and 14, 
respectively, by bolts, welding, etc. Lower control arms 20 and 22 are pivotally 
connected at their forward ends to the lower ends of the mounting bracket assemblies 
16 and 18, respectively, by bolts 24 and 26, respectively. Preferably, the forward ends 
of each of the lower control arms 20 and 22 are provided with sleeves 28 having 
bushings 30 therein (Figure 5). 

The rearward ends of lower control arms 20 and 22 are pivotally connected to 
axle supports 32 and 34 by bolts 36 and 38, respectively. It is also preferred that the 
rearward ends of the control arms 20 and 22 have sleeves 40 and 42 mounted thereon, 
respectively, which have bushings provided therein. The axle supports 32 and 34 are 
adapted to have the axle of the axle suspension system mounted thereon in 
conventional fashion. 

The numeral 44 refers to a stabilizer bar assembly which performs the functions 
of a stabilizer bar and upper control arms for the suspension system as will now be 
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described. Stabilizer bar assembly 44 includes a generally transversely extending base 
portion 46 having generally forwardiy extending end portions 48 and 50. The outer 
ends of base portion 46 extend outwardly and rearwardly and thence outwardly through 
pivot mounts 52 and 54, respectively, which are secured to the axle supports 32 and 34 
for movement therewith. Preferably, the pivot mounts 52 and 54 include resilient 
bushings therein. 

As seen in Figure 3, the forwardiy extending end portions 48 and 50 of stabilizer 
bar assembly 44 extend outwardly and inwardly, thence forwardiy, thence inwardly and 
forwardiy, and thence forwardiy for clearance around objects. The precise configuration 
of the stabilizer bar assembly 44 will be dependent upon the particular truck involved. 
The forward ends of forwardiy extending end portions 48 and 50 are pivotally secured to 
the mounting brackets 16 and 18 by means of bolts 56 and 58, respectively. The 
forward ends of the forwardiy extending end portions 48 and 50 are preferably provided 
with sleeves and bushings to facilitate the pivotal connection to the mounting brackets 
16 and 18, respectively. 

The numerals 60 and 62 refer to conventional air springs or the like which are 
positioned on the upper ends of the axle supports 32 and 34, as seen in Figure 2, and 
which have their upper ends bolted or otherwise secured to frame members 12 and 14, 
respectively. Figure 2 also illustrates an additional lateral control bar 64 which extends 
between the air spring mounting brackets to control relative side to side movement 
between axle and chassis. 
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When installed, the air springs are used to carry the vehicle load instead of 
conventional leaf springs. The lower control arms 20 and 22 and. the end portions 48 
and 50 provide the parallelogram-type mounting for the suspension system. It can be 
seen that the functions of a stabilizer rod and upper control arms have been combined 
into a single structure, that is, stabilizer bar assembly 44. The end portions 48 and 50 
of stabilizer bar assembly 44 function as the upper control arms in the parallelogram- 
type suspension system. The stabilizer bar assembly provides the necessary stability 
or anti-sway or anti-roll characteristics of the invention. 

Although the embodiment illustrated and described combines the functions of the 
upper control arms and a sway bar, the system could combine the functions of the lower 
control arms and a sway bar with independent upper control arms. 

Thus it can be seen that the invention accomplishes at least all of its stated 
objectives by providing a stabilizer bar assembly which combines the functions of a 
stabilizer bar and upper control arms. 
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